カイセキテキ ギビブン サヨウソ ノ カクカンスウ ト ヒョウショウ ニツイテ ムゲンカイ ギビブン サヨウソ ノ チョウキョクショ カイセキ ト ゼンキン カイセキ by 青木, 貴史 et al.
Title解析的擬微分作用素の核関数と表象について (無限階擬微分作用素の超局所解析と漸近解析)
Author(s)青木, 貴史; 本多, 尚文; 山崎, 晋











Boutet de Monvel-Kree [6], Boutet de Mon-
vel [5], Sato-Kawai-Kashiwara $[15|$ [6] Gevrey
[5], [15] [5], [6] $c\infty$
[15] [15]













2000 Mathematics Subject Classification(s): $32W25,35S05,47G30$








microlocal operator 7$\mathbb{R}$ ) $c\infty$
Aoki [2] $\mathscr{E}^{\mathbb{R}}$ ( )
(pseudodifferential operator) [5]
$\mathscr{E}^{\mathbb{R}}$










$X\cross X$ (a holomorphic microfunction)
$X$ $z=(z_{1}, \ldots, z_{n}),$ $1\leq d\leq n$ $Y=\{z\in X;z_{1}=\cdots=z_{d}=0\}$
$z=(z’, z”),$ $z’=(z_{1}, \ldots, z_{d})$ $z\in \mathbb{C}^{n}$ $\Vert z\Vert=\max_{1\leq i\leq n}\{|z_{i}|\}$




$\mathscr{C}_{Y|X,z_{0}^{*}}^{\mathbb{R}}=\lim_{\rho,\vec{L,}U}, H_{G_{\rho,L}\cap U}^{d}(U, \mathscr{O}_{X})$
([15$|$ ). $U\subset X$ $z_{0}=(0, z_{0}")$ $L$
$\{s\in \mathbb{C};{\rm Re} s>0\}\cup\{0\}$
(2.2) $G_{\rho,L}=\{z\in X;\rho^{2}|z’-\langle z’, \zeta_{0}’\rangle\overline{\zeta}_{0}’|\leq|\langle z’, \zeta_{0}’\rangle|, \langle z’, \zeta_{0}’\rangle\in L\}$
$\mathscr{O}_{X}$ $X$ (2.1)
$\hat{X}=X\cross \mathbb{C}$ $\hat{X}$




$\hat{G}_{\rho,L}=\{(z, \eta)\in\hat{X};\rho|z’-\langle z’, \zeta_{0}’\rangle\overline{\zeta}_{0}’|\leq|\eta|, \langle z’, \zeta_{0}’\rangle\in L\},$
(2.3)

















$X$ $X^{2}:=X\cross X,$ $Y$ $\Delta:=\{(x, x);x\in X\}$ ( $\simeq X$ )
$\mathscr{C}_{\Delta|X^{2}}^{\mathbb{R}}$ ( $n$ )













$dw_{n}$ $n$ $U\subset X^{2}$ $(z_{0}, z_{0})$




$\hat{U}_{\Delta,\rho,r,\theta}=\{(z, w, \eta)\in U\cross \mathbb{C};|\langle z-w, \zeta_{0}\rangle|<\rho|\eta|\},$





$\ldots$ , $dw_{n}$ $n$ $U\subset X$ $z_{0}$




$z_{0}^{*}=$ (0;1,0, . . . , 0) $E_{X,z_{0}^{*}}^{\mathbb{R}}$ \v{C}ech
$\kappa=(r, r’, \rho, \theta)\in \mathbb{R}^{4}$
$r,$ $r’,$ $\rho,$ $\theta$
(3.1) $0<\theta<\underline{\pi} 0<\rho<1, 0<r<\rho r’$
2’
$S_{\kappa}=S_{r,\theta/4}= \{\eta\in \mathbb{C};|\arg\eta|<\frac{\theta}{4}, 0<|\eta|<r\},$
$\hat{U}_{\Delta,\kappa}=\bigcap_{i=1}^{n}\{(z, w, \eta)\in X^{2}\cross S_{\kappa};|z_{1}-w_{1}|<\rho|\eta|, |z_{i}-w_{i}|<r’, \Vert z\Vert<r’\},$







$\hat{V}_{\Delta,\kappa}^{(i)}:=\{(z, w, \eta)\in\hat{U}_{\Delta,\kappa};\rho|z_{i}-w_{i}|>|\eta|\} (2\leq i\leq n)$










$\gamma_{1}(z, \eta;\rho, \theta)$ $\epsilon>0$ $\rho,$
$\theta$
$\kappa$
2 $z_{1}+ \frac{\rho\eta}{2}e^{-\sqrt{-1}(\frac{\pi+\theta}{2})},$ $z_{1}+ \frac{\rho\eta}{2}e^{\sqrt{-1}(\frac{\pi+\theta}{2})}$ $z_{1},$ $\eta$
$Wj$ $(j=2, \ldots, n)$




(3.6) $\gamma(z, \eta;\rho, \theta)=\gamma_{1}\cross\cdots\cross\gamma_{n}$
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3.4. $\tilde{\kappa}=(\tilde{r},\tilde{r}’,\tilde{\theta},\tilde{\rho})\in \mathbb{R}^{4}$
(3.7) $0< \tilde{r}<r, 0<\tilde{r}’<\frac{r’}{8}, 0<\tilde{\theta}<\frac{\theta}{4}, 0<\tilde{\rho}<\frac{\rho}{2}\sin\frac{\theta}{4},$
$K_{1}(z, w, \eta)dw\otimes K_{2}(w, x, \eta)dx$
$arrow(\int_{(z,\eta;\rho,\theta)}K_{1}(z, w, \eta)K_{2}(w, x, \eta)dw)dx$
$\mu:E_{X}^{\mathbb{R}}(\kappa)\bigotimes_{\mathbb{C}}E_{X}^{\mathbb{R}}(\kappa)arrow E_{X}^{\mathbb{R}}(\tilde{\kappa})$
Kashiwara-Kawai [11], Chapter III
3.5. :







$z_{0}^{*}=$ (0;1,0, . . . , 0) $T^{*}X$ $X$ $\pi$ $T^{*}X$ $V$
$\zeta$ $V\subset T^{*}X$
$V[d]=\{(z, \zeta)\in V;\Vert\zeta\Vert\geq d\}$
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$\Omega\subset T^{*}X$ $\rho>0$
$\Omega_{\rho}=C1[\bigcup_{(z,\zeta)\in\Omega}\{(z+z’, \zeta+\zeta’)\in \mathbb{C}^{n};\Vert z’\Vert\leq\rho, \Vert\zeta’\Vert\leq\rho\Vert\zeta\Vert\}]$
$d>0$ $\rho\in|0,1$ [
$d_{\rho}=d(1-\rho)$
$T^{*}X$ $U,$ $V$ $V$ $U$
$V\Subset U$ $\mathscr{E}_{X}^{\mathbb{R}}$ ([4] ).
4.1. $\Omega\Subset T^{*}X$
(1) $P(z, \zeta)$ $\Omega$ $d>0$ $\rho\in$]0,1[ $P(z, \zeta)\in$
$\Gamma(\Omega_{\rho}[d_{\rho}];\mathscr{O}_{TX})$ $h>0$ $C_{h}>0$
$|P(z, \zeta)|\leq C_{h}e^{h||\zeta\Vert} ((z;\zeta)\in\Omega_{\rho}[d_{\rho}])$
$\Omega$ $\mathscr{S}(\Omega)$
(2) $P(z, \zeta)$ $\Omega$ $d>0$ $\rho\in$]0,1[ $P(z, \zeta)\in$
$\Gamma(\Omega_{\rho}[d_{\rho}];\mathscr{O}_{\tau*x})$ $C>0,$ $h>0$
$|P(z, \zeta)|\leq Ce^{-h\Vert\zeta\Vert} ((z;\zeta)\in\Omega_{\rho}[d_{\rho}])$
$\Omega$ $\mathscr{N}(\Omega)$
(3) $z_{0}^{*}\in T^{*}X$
$\mathscr{S}_{z_{\dot{0}}}=hm\mathscr{S}(\Omega)\vec{\Omega\ni z}_{0}^{*}\supset \mathscr{N}_{z_{0}^{*}}=\lim_{\vec{\Omega\ni z}_{O}^{*}}\mathscr{N}(\Omega)$
$\Omega\Subset T^{*}X$ $z_{0}^{*}$
(4.1) $\mathscr{E}_{X,z_{\dot{0}}}^{\mathbb{R}}arrow^{\sim}\mathscr{S}_{z_{0}^{*}}/\mathscr{N}_{z_{\dot{0}}}$
$\kappa=(r, r’, \rho, \theta)$ $S_{\kappa}$
(4.2) $S=S_{\kappa}$
4.2. $(\Omega; S)$ $P(z, \zeta, \eta)$ :
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(1) $d>0$ $\rho\in]0,1$ $[$ $P(z, \zeta, \eta)\in\Gamma(\Omega_{\rho}[d_{\rho}]\cross S;\mathscr{O}_{\tau*x\cross \mathbb{C}})$.
(2) $h>0$ $Z\Subset S$ $C_{Z}>0$
(4.3) $|P(z, \zeta, \eta)|\leq C_{Z}e^{-h\Vert\eta\zeta\Vert} ((z;\zeta, \eta)\in\Omega_{\rho}[d_{\rho}]\cross Z)$ .
Cauchy $P(z, \zeta, \eta)\in\sigma \mathfrak{n}(\Omega;S)$ $\partial_{\eta}P(z, \zeta, \eta)\in \mathfrak{R}(\Omega;S)$
4.3. $P(z, \zeta, \eta)\in\Gamma(\Omega_{\rho}[d_{\rho}]\cross S;\mathscr{O}_{T^{*}X\cross \mathbb{C}})$ $\partial_{\eta}P(z, \zeta, \eta)\in \mathfrak{R}(\Omega;S)$
(1) 2 :
(i) $v>0$ $Z\Subset S$ $C_{Z}>0$
$|P(z, \zeta, \eta)|\leq C_{Z}e^{v|\eta|\Vert\zeta\Vert}((z;\zeta, \eta)\in\Omega_{\rho}[d_{\rho}]\cross Z)$
(ii) $h>0$ $Z\Subset S$ $C_{h,Z}>0$
$|P(z, \zeta, \eta)|\leq C_{h,Z}e^{h\Vert\zeta\Vert}((z;\zeta, \eta)\in\Omega_{\rho}[d_{\rho}]\cross Z)$
(2) $P(z, \zeta, \eta)$ $\eta_{0}\in S$
$P(z, \zeta, \eta 0)\in \mathscr{S}(\Omega)$ $P(z, \zeta, \eta)-P(z, \zeta, \eta 0)\in \mathfrak{R}(\Omega;S)$
(3) $P(z, \zeta, \eta)\in \mathfrak{R}(\Omega;S)$ $P(z, \zeta, \eta 0)\in \mathfrak{R}(\Omega;S)$
$\partial_{\eta}P(z, \zeta, \eta)\in \mathfrak{R}(\Omega;S)$
4.4. $P(z, \zeta, \eta)$ $\mathfrak{S}(\Omega;S)$ :
(1) $d>0,$ $\rho\in]0,1$ [ $P(z, \zeta, \eta)\in\Gamma(\Omega_{\rho}[d_{\rho}]\cross S;\mathscr{O}_{\tau*x\cross \mathbb{C}})$.
(2) $\partial_{\eta}P(z, \zeta, \eta)\in \mathfrak{R}(\Omega;S)$ .




$\Omega\Subset T^{*}X$ $z_{0}^{*}$ $S$ (4.2) $r_{0},$
$\thetaarrow 0$
$\mathfrak{S}(\Omega;S)$ $\Omega$ (symbol) $\mathfrak{R}(\Omega;S)$
$\Omega$ (null symbol) $\mathfrak{S}(\Omega;S)$
$\mathbb{C}$- $\mathfrak{R}(\Omega;S)$
$(\Omega)=\{P(z, \zeta, \eta)\in \mathfrak{S}(\Omega;S);\partial_{\eta}P(z, \zeta, \eta)=0\}\subset \mathfrak{S}(\Omega;S)$ ,
$\mathscr{N}(\Omega)=\mathscr{S}(\Omega)\cap \mathfrak{R}(\Omega;S)\subset i\mathfrak{n}(\Omega;S)$
$\mathscr{S}(\Omega)/\mathscr{N}(\Omega)arrow \mathfrak{S}(\Omega;S)/\mathfrak{R}(\Omega;S)$ 4.3
$P(z, \zeta, \eta)\in \mathfrak{S}(\Omega;S)$ $\mathfrak{S}(\Omega;S)/\mathfrak{R}(\Omega;S)$




$K(z, w, \eta)dw\in\lim_{arrow}E_{X}^{\mathbb{R}}(\kappa)$ $K(z, w, \eta)$
$\kappa$
$K(z, w, \eta)$ 1 $r’,$ $\rho,$ $\theta>0$ $K(z, z+w, \eta)$
$\bigcap_{i=2}^{n}\{(z, w, \eta)\in \mathbb{C}^{2n+1};\Vert z\Vert<r’, \frac{1}{\rho}|\eta|<|w_{i}|<r’, |w_{1}|<\rho|\eta|, \eta\in S, |\arg w_{1}|<\frac{\pi}{2}+\theta\}$
(5.1) $\sigma(K)(z, \zeta, \eta)=\int_{(0,\eta;\rho,\theta)}K(z, z+w, \eta)e^{\langlew,\zeta\rangle}dw$
$\gamma$ 3 $\gamma_{1}$ $\partial_{\eta}\sigma(K)(z, \zeta, \eta)\in$
$\mathfrak{R}_{z_{0}^{*}}$






$\sigma$ $P(z, \zeta, \eta)\in \mathfrak{S}_{z_{0}^{*}}$
$\zeta’/\zeta_{1}=(\zeta_{2}/\zeta_{1}, \ldots, \zeta_{n}/\zeta_{1})$ Taylor :
(5.2) $P(z, \zeta, \eta)=\sum_{\alpha\in \mathbb{N}_{0}^{n-1}}P_{\alpha}(z, \zeta_{1}, \eta)(\frac{\zeta’}{\zeta_{1}})^{\alpha}$
$P_{\alpha}(z, \zeta_{1}, \eta)$ $=(z_{2}, \ldots, z_{n})$ $\eta$ 1
1 :
$K_{\alpha}(z, w_{1})= \frac{1}{2\pi\sqrt{-1}}\int_{d}^{\infty}P_{\alpha}(z, \zeta_{1}, \eta_{0})e^{-\zeta_{1}(z_{1}-w_{1})}d\zeta_{1}.$
$\eta_{0}$
$S$ $d>0$ $(\zeta’/\zeta_{1})^{\alpha}$ $\eta$
$\alpha\neq 0$
$L_{\alpha}(w, x)= \frac{\alpha!}{(2\pi\sqrt{-1})^{n}(|\alpha|-1)!}\frac{(x_{1}-w_{1})^{|\alpha|-.1}.\log(x_{1}-w_{1})}{(w_{2}-x_{2})^{\alpha_{2}+1}\cdot(w_{n}-x_{n})^{\alpha_{n}+1}}$
$\eta\in S$ $\rho,$ $\theta$










(1) $P(t;z, \zeta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta)$ $\hat{\mathscr{S}_{c1}}(\Omega)$ $d>0$ $\rho\in]0,1$ $[$
$P(t;z, \zeta, \eta)\in\Gamma(\Omega_{\rho}[d_{\rho}];\mathscr{O}_{\tau*x})[[t]]$ $A>0$
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: $h>0$ $C_{h}>0$
$|P_{\nu}(z, \zeta)|\leq\frac{C_{h}A^{\nu}\nu!e^{h||\zeta||}}{||\zeta||^{\nu}} (\nu\in \mathbb{N}_{0}, (z;\zeta)\in\Omega_{\rho}[d_{\rho}])$
(2) $P(t;z, \zeta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta, \eta)\in\hat{\mathscr{S}_{c1}}(\Omega)$ $\hat{\mathscr{N}_{c1}}(\Omega)$
$A>0$ : $h>0$ $C_{h}>0$





6.2. $t$ $P(t;z, \zeta, \eta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta, \eta)$ $\hat{\mathfrak{R}}$ $l(\Omega;S)$
:
(i) $d>0$ $\rho\in]0,1$ $[$ $P(t;z, \zeta, \eta)\in\Gamma(\Omega_{\rho}[d_{\rho}|\cross S;\mathscr{O}_{\tau*x\cross \mathbb{C}})[[t]]$
(ii) $A>0$ $Z\Subset S$ $h>0$ $C_{h,Z}>0$
(6.1) $| \sum_{\nu=0}^{m-1}P_{\nu}(z, \zeta, \eta)|\leq\frac{C_{h,Z}A^{m}m!e^{h\Vert\zeta\Vert}}{\Vert\eta\zeta\Vert^{m}} (m\in \mathbb{N}, (z;\zeta, \eta)\in\Omega_{\rho}[d_{\rho}]\cross Z)$
6.3. $P(t;z, \zeta, \eta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta, \eta)\in\hat{\mathfrak{S}}_{c1}(\Omega;S)$
:
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(i) $d>0$ $\rho\in]0,1$ $[$ $P(t;z, \zeta, \eta)\in\Gamma(\Omega_{\rho}[d_{\rho}]\cross S;\mathscr{O}_{\tau*x\cross \mathbb{C}})[[t]]$
(ii) $A>0$ $Z\Subset S$ $h>0$ $C_{h,Z}>0$
(6.2) $|P_{\nu}(z, \zeta, \eta)|\leq\frac{C_{h,Z}A^{\nu}\nu!e^{h\Vert\zeta\Vert}}{\Vert\eta\zeta\Vert^{\nu}} (\nu\in \mathbb{N}_{0}, (z;\zeta, \eta)\in\Omega_{\rho}[d_{\rho}]\cross Z)$
(iii) $\partial_{\eta}P(t;z, \zeta, \eta)$ $\hat{\mathfrak{R}}$ $1(\Omega;S)$
$\hat{\mathfrak{R}}_{c1}(\Omega;S)\subset\hat{\mathfrak{S}}_{c1}(\Omega;S)$ $P(t;z, \zeta, \eta)\in$
$\hat{\mathfrak{S}}$
$1(\Omega;S)$ $\eta 0\in S$ $P(t;z, \zeta, \eta_{0})\in\hat{\mathscr{S}_{c1}}(\Omega)$ $P(t;z, \zeta, \eta)-P(t;z, \zeta, \eta_{0})\in$
$\hat{\mathfrak{R}}$
1 $(\Omega;S)$






$P(t;z, \zeta, \eta)\in\hat{\mathfrak{S}}$ $1(\Omega;S)$ $\eta 0\in S$ $P(t;z, \zeta, \eta_{0})\in\hat{\mathscr{S}_{c1}}(\Omega)$
$[P(t;z, \zeta, \eta)]=[P(t;z, \zeta, \eta_{0})]\in\hat{\mathfrak{S}}$ $1(\Omega;S)/\hat{\mathfrak{R}}$ $1(\Omega;S)$ $\mathfrak{S}(\Omega;S)=$
$\hat{\mathfrak{S}}_{c1}(\Omega;S)|_{t=0}$ $\hat{\mathfrak{R}}_{c1}(\Omega;S)\cap \mathfrak{S}(\Omega;S)=\mathfrak{R}(\Omega;S)$
:
6.5. $\Omega\Subset T^{*}X$ $z_{0}^{*}=(z_{0};\zeta_{0})\in\dot{T}^{*}X$
$P(t;z, \zeta, \eta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta, \eta)\in\hat{\mathfrak{S}}$ $l(\Omega;S)$ $P(z, \zeta)\in \mathscr{S}(\Omega)$
$P(t;z, \zeta, \eta)-P(z, \zeta)\in\hat{\mathfrak{R}}_{c1}(\Omega;S)$







6.7. $P(t;z, \zeta, \eta)\in\hat{\mathfrak{S}}$ 1 $(\Omega;S)$
: $P(t;z, \zeta, \eta):=P(t;z, \zeta, \eta)mod \hat{\mathfrak{R}}_{c1}(\Omega;S)\in\hat{\mathfrak{S}}_{c1}(\Omega;S)/\hat{\mathfrak{R}}_{c1}(\Omega;S)$
$\circ$ (
$)$
6.8. $P(t;z, \zeta, \eta),$ $Q(t;z, \zeta, \eta)\in\hat{\mathfrak{S}}_{c1}(\Omega;S)$
$Q\circ P(t;z, \zeta, \eta)=e^{t\langle\partial_{\zeta’},\partial_{z’}\rangle}Q(t;z, \zeta’, \eta)P(t;z’, \zeta, \eta)|_{z’=z,\zeta’=\zeta}$
$=e^{t\langle\partial_{\zeta};,\partial_{z’}\rangle}Q(t;z, \zeta+\zeta’, \eta)P(t;z+z’, \zeta, \eta)|_{z’=\zeta’=0}$
6.9.




(2) $R\circ(Q\circ P)=(R\circ Q)\circ P$
$\hat{\mathfrak{S}}_{c1}(\Omega;S)/\hat{\Re}_{c1}(\Omega;S)$
6.10. $[K_{1}(z, w, \eta)],$ $[K_{2}(z, w, \eta)]\in \mathscr{E}_{X,z_{0}^{*}}^{\mathbb{R}}$ :
(1) $\sum_{\alpha}\frac{1}{\alpha!}\partial_{\zeta}^{\alpha}\sigma(K_{1})(z, \zeta,\eta)\partial_{z}^{\alpha}\sigma(K_{2})(z, \zeta, \eta)\in \mathfrak{S}_{z_{0}^{*}}.$
(2) $\sum_{\alpha}\frac{1}{\alpha!}\partial_{\zeta}^{\alpha}\sigma(K_{1})(z, \zeta,\eta)\partial_{z}^{\alpha}\sigma(K_{2})(z, \zeta, \eta)-\sigma(K_{1})\circ\sigma(K_{2})(z, \zeta, \eta)\in\hat{\mathfrak{R}}_{c1,z_{0}}.$





(1) $P(t;z, \zeta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta)$ $\hat{\mathscr{S}(}\Omega)$ $d>0$ $\rho\in$ ] $0,1$ [
$P_{\nu}(z, \zeta)\in\Gamma(\Omega_{\rho}[(v+1)d_{\rho}];\mathscr{O}\tau*x)$ $A\in$ ] $O,$ $1$ [
$h>0$ $C_{h}>0$
$|P_{\nu}(z, \zeta)|\leq C_{h}A^{\nu}e^{h\Vert\zeta\Vert} (\nu\in \mathbb{N}_{0}, (z, \zeta)\in\Omega_{\rho}[(v+1)d_{\rho}])$
(2) $P(t;z, \zeta)\in\hat{\mathscr{S}(}\Omega)$ $P(t;z, \zeta)$ $\hat{\mathscr{N}(}\Omega)$ A $\in$ ] $O$ , 1[
$h>0$ $C_{h}>0$
$| \sum_{\nu=0}^{m-1}P_{\nu}(z, \zeta)|\leq C_{h}A^{m}e^{h\Vert\zeta\Vert} (m\in\mathbb{N}_{0}, (z, \zeta)\in\Omega_{\rho}[md_{\rho}])$
(3) $z_{0}^{*}\in\dot{T}^{*}X$
$\hat{\mathscr{S}_{z_{o}^{*}}}=\lim_{\vec{\Omega}}\hat{\mathscr{S}(}\Omega)\supset\hat{\mathscr{N}_{z_{o}^{*}}}=\lim_{\vec{\Omega}}\hat{\mathscr{N}(}\Omega)$
$\hat{\mathscr{S}(}\Omega)$ $\Omega$ $\hat{\mathscr{N}(}\Omega$ ) $\Omega$
$Z\Subset S$ $m\in \mathbb{N}$
$(\Omega_{\rho}*Z)[md_{\rho}]=\{(z, \zeta, \eta)\in\Omega_{\rho}\cross Z;\Vert\eta\zeta\Vert\geq md_{\rho}\}\subset\Omega_{\rho}[md_{\rho}]xZ$
7.2. $t$ $P(t;z, \zeta, \eta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{v}(z, \zeta, \eta)$ $\hat{\mathfrak{R}}(\Omega;S)$
(i) $d>0,$ $\rho\in]0,1$ [ $P_{\nu}(z, \zeta, \eta)\in\Gamma((\Omega_{\rho}*S)[(v+1)d_{\rho}];\mathscr{O}_{\tau*x\cross \mathbb{C}})$ ,
(ii) $A\in]O,$ $1$ [ $Z\Subset S$ $h>0$ $C_{h,Z}>0$
$| \sum_{\nu=0}^{m-1}P_{\nu}(z, \zeta, \eta)|\leq C_{h,Z}A^{m}e^{h\Vert\zeta\Vert} (m\in \mathbb{N}, (z;\zeta, \eta)\in(\Omega_{\rho}*Z)[md_{\rho}])$
35
7.3. $P(t;z, \zeta, \eta)=\sum_{\nu=0}^{\infty}t^{\nu}P_{\nu}(z, \zeta, \eta)$ $\hat{\mathfrak{S}}(\Omega;S)$
(i) $d>0,$ $\rho\in$ ] $0,1$ [ $P_{\nu}(z, \zeta, \eta)\in\Gamma((\Omega_{\rho}*S)[(\nu+1)d_{\rho}];\mathscr{O}_{T^{*}X\cross \mathbb{C}})$ .
(ii) $A\in]0,1$ [ $Z\Subset S$ $h>0$ $C_{h,Z}>0$
$|P_{\nu}(z, \zeta, \eta)|\leq C_{h,Z}A^{\nu}e^{h\Vert\zeta||} (\nu\in \mathbb{N}_{0}, (z;\zeta, \eta)\in(\Omega_{\rho}*Z)[(\nu+1)d_{\rho}])$
(iii) $\partial_{\eta}P(t;z, \zeta, \eta)\in\hat{\Re}(\Omega;S)$ .
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